Inhibition of lipopolysaccharide-induced inducible nitric oxide synthase expression by endoplasmic reticulum stress.
Endoplasmic reticulum (ER) stress is induced in infectious and inflammatory conditions, but its role in inflammatory responses still remains elusive. In this study we found tunicamycin (TM) and brefeldin A (BFA), two ER stressors, could attenuate lipopolysaccharide (LPS)-elicited inducible nitric oxide synthase (iNOS) gene expression in murine RAW264.7 macrophages, and this effect was not resulting from the effects on IKK or MAPKs activation. However, ER stressors could block NF-κB binding to the iNOS promoter in late-phase signaling evoked by LPS. Results indicated that inhibition of RelB nuclear translocation and p300 expression are involved in the anti-inflammatory actions of ER stressors. We also found that ER stressors could block LPS- and IFN (α, β, and γ)-mediated STAT1 phosphorylation. Our results suggest that activation of MKP-1 via a Ca/calmodulin/calcineurin pathway accounts for the inhibitory effect of ER stressors on IFN signaling. MKP-1 was downregulated by IFN-γ and is a newly identified protein phosphatase targeting STAT1. Taken together, these results indicate that multiple mechanisms are involved in the inhibition of LPS-induced iNOS gene expression by ER stressors. These include downregulation of RelB and p300, upregulation of MKP-1, and inhibition of the JAK/STAT signaling pathway.